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1 Introduction
In RAN1#66bis, it was agreed to introduce an enhanced PDCCH in Rel-11. In RAN#54, a related WI “Enhanced downlink control channel(s) for LTE”, which was based on conclusions from RAN1#66bis, was discussed and approved [1]. This contribution tries to present out views on the principles of ePDCCH search space design
2 Discussion

2.1 Transmission of common control signals
In Rel-8/9/10, a UE needs to monitor a UE-specific search space and the common search space. A UE-specific search space is intended to transmit dedicated signals for its associated UE, whereas the common search space is intended for UE groups and to transmit common control signals, e.g., PDCCHs for system information, paging information, random access response and group power control. 
When a UE is operating with ePDCCH, it also needs to read the above mentioned common control information. A natural solution is that Rel-11 UEs still monitor legacy common search space to acquire common control signals [2-4]. In this way, no additional specification efforts are needed and no common control signals need to be transmitted in ePDCCH. 
However, this simple solution based on legacy common search space may be not sufficient in some scenarios [5]. One objective of the ePDCCH design is to support frequency-domain ICIC. By collaborations of neighbouring cells, the detection performance of ePDCCH will be improved and its coverage will be enhanced. In contrast, legacy common search space transmission may be degraded significantly due to severe interference from neighbouring cells, especially in the range extension areas. If a Rel-11 UE only monitors legacy common search space, it is possible that the UE can obtain its dedicated control signals but cannot read common control signals reliably in some cases. Such coverage mismatch of new UE-specific search space (i.e. ePDCCH) and legacy common search space would limit the potential advantages of ePDCCH.    
Although the transmission of common control signals in ePDCCH will lead to additional overhead due to the duplicated transmission, we think that new common search space will improve the balanced coverage of dedicated and common control signals, which will benefit the system performance, especially in HetNet scenarios.
Proposal 1:  ePDCCH should support the transmission of common control signals, e.g. PDCCHs for system information, paging information and random access response, etc.
2.2 Monitored search space
Legacy PDCCHs and ePDCCHs will be transmitted in Rel-11 system. It is obvious that  the Rel-8/9/10 UEs would only monitor and be scheduled by legacy PDCCHs whilethe Rel-11 UEs will have the ability to monitor both legacy PDCCH and ePDCCH.  
From the UE perspective, it is attractive to limit the total number of blind decoding to avoid aggressive requirement of processing capability. Thus, it seems more friendly that Rel-11 UEs only monitor either legacy or new search space . 
On the other hand, it is still preferable to support UE’s dynamic switch of operating with legacy PDCCH and new ePDCCH, which will offer certain flexibility for the system to balance the resource allocation and UE scheduling. Moreover, in order to solve the ambiguity issue during reconfiguration duration, UE should monitor part of legacy PDCCH even when it is operating with ePDCCH. That is to say, it should be configurable for UE to monitor either legacy PDCCH or ePDCCH, or both.
Proposal 2: A Rel-11 UE should be configurable to monitor part of legacy PDCCH even when it is operating with ePDCCH. The detailed splitting between legacy PDCCH and ePDCCH is FFS.  

3 Conclusion
In this contribution, we discussed the search space design principles for ePDCCH. The following proposals are given:
Proposal 1:  ePDCCH should support the transmission of common control signals, e.g. PDCCHs for system information, paging information and random access response, etc.
.
Proposal 2: A Rel-11 UE should be configurable to monitor part of legacy PDCCH even when it is operating with ePDCCH. The detailed splitting between legacy PDCCH and ePDCCH is FFS.
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